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(54) Titic: METHOD OF SCREENING REMEDY FOR BREAST CANCER 



(54)a6BBa)««;: ?Laj&«S«a)x<7ij-zL>/;f^ji 



(57) Abstract: A method of screening a remedy for breast cancer which is excellent in drug delivery properties and shows little 
side effects without a need for taking into cells, i.e., differing from aromatase inhibitors, estrogen sulfatase inhibitors or estrogen 
competitive inhibitors such as tamoxifen and toremifene. A culmred human breast cancer cell line such as MFC-7 cell line or T-47D 
1/^ cell line is cultured in the presence of estrone trisulfate and a test substance such as bromosulfophtalein. Then it is examined whether 
if) or not the uptake of the estrone trisulfate mediated by an estrone trisulfate transporter expressed on cell surface is inhibited and 
thus the proliferation of the MCF-7 cell line is suppressed, thereby screening a remedy for breast cancer that inhibits the transporter 
function. 



O ha^F*>«^|lS«tllfty. Jia]JSrtfcIRya**i*j&54<*<. K^*yi^-rU/<U--ttlCfitt. iiJf^fflA<**P«> 
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m m 

5 mm^m 

XX b D > 3 (XX h O > - 3 -•tJ-;i/7 X - h ; 
estrone-8-sulfate) h y > -<D h y > 7.:^-:$' -m^<DUW(0 

10 

>?s^-^-, ^-Zf^ P E P T 1 ^©^^5^ F h 7 

;V^:>TfS !9 , ^^IC#«ET§XX h DXEI). XX b 7>^:t-;KE 
25 2). XXhU:t-Jl^ (E3). XXxhP-;!/ (E4) ^n&tlUii 

1 




wo 2004/113558 ^ PCT/JP2004/008958 

xxhn>0. 1 M gO%^^tl^65f^ffi^ 1 lU (ffl0¥^) t 



2 



wo 2004/113SS8 PCT/JP2004/008958 

2/3 JtXX h U ^ y^p^l! $> ^ EnglJ Med 302: 78-90, 

1980). f/^t)-^. mmmmi)^xxhu^>\z^':)xm'0-^nx\^^^o 
mwf)m<m^vx\^^^ t^^ibtixi^^^iiK ^(Dm^\t^tcm^i)^x 

±mB^^BX^^^n^ (J Clin Endocrinol Metab 57: 1125-1128, 
1983; Breast Cancer Res Treat T- 35-44, 1986) o l'Z>\t. 7 ^ ^ 

5 0 ~ 2 0 0 ^(Diib^TSSfcJ^, 7^-if^i?St*. x;^ h 

15 D>3gti!S5l5^tlS14XX hoyX^igi^^^^^MT^^ (AnnNY 
Acad Sci 464: 126-137, 1986; J Clin Endocrinol Metab 81: 1460-1464, 

i996)o XX hu>3?5itmotiMjfii^ii^tt, ^^iS'&xxbny 

XD^i-g-chlt^T^ 1 0 ~ 2 , OOOBTSOx XX h D > 3 JJgm<D^ 
MD!«XX b ^■i?:t-;K7)^M^.k J9 feSV^ (J Clin Endocrinol Metab 
20 81: 1460-1464, 1996; J Biol Chem 236: 1043-1050, 1961; J Clin 
Invest 5i: 1020-1033, 1972) o Ufc^&^oT, XX h D > 3 SSiS^A. XX 

vuy zm^'^'^ifi%-^'o^m^^'^^^fs.<x%. ^i4xx hDy> 

XX hD>3amJc:<fcS?LJSilfflJiaii^4o$iJ^Jc«. TIBO-iioyD 

25 •feXj&t||t)oTVi§ : XX h P> 3SSi?0fflJ5^^®IXDii^5>-. XX h □ 

y>x;i/7 7i$'-iff;:J;§liJiffiit^<b, i^oi 7 iS - b H o^v'Xxp 
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wo 2004/1 13SS8 PCT/JP2004/0089S8 

:^XX hU^y^^i^^Ol^^, RUm.B^'^^^OmW (Endocrinology 
138: 863-870, 1997; Mol Endocrinol 11: 77-86, 1997; Endocrinology 
123: 1281-1287, 1988; Breast Cancer 9: 296-302, 2002). UT ^ 

^Tcib. i^m\z^'Dxmmm^mmir^^t},tfSi\^>tBt>n^ (j cun 

Endocrinol Metab 59: 1128-1132, 1984) o XX h □ > 3 M^tt h\Z^ 

10 >^=L^—z^3>vrc'^(DucF - 7 m^(DmMMm^^x. xxha 

> 3 mm^t^^fSimXi^lti-^ nx O (Endocrinology 106: 1079-1086, 
1980), XXhn^>f^ffi^^L/TVi;fc (Ann N Y Acad Sci 464: 
126-137, 1986; J Clin Endocrinol Metab 81: 1460-1464, 1996; J 
Steroid Biochem Mol Biol 73: 225-235, 2000)o LTcf)'^'DX^ 3i^;P^> 

^ > X - - p # b T V i § m t) n § o 

^m7:=-^> hy>XTj^-:^- (OAT, SLC22A) (Pflugers 
Arch 440: 337-350, 2000) 7 T ^ U -SLr)^Wa7X:t >iilj^^ H 
(OATP, SLC2 1A, SLCO) (Biochim Biophys Acta 1609: 
20 1-18, 2003, Pflugers Arch 447: 653-665, 2003) 7 7 ^ U - ® 

t*S^ne)OKmMJi0 . 0 5 /LtM~ 5 9 iiU(D^mP^X$>^o tc^x 
25 X7.hu> 3i^m(Dskm^U^)V\tl 1 0 nUOW.MX^m't^ 

tab (Hormone Res 27: 61-68, 1987), Htl ©Xti^O^fi© h 7 >X 
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MiE. Pizzagalli et al.dn t h a)?LJ3l (C43 S X x n Hit;i'7x- 
h h^^XJ}^-:^ — Ta^-SOATP - B ©^^Sr^l^bTVi^ (J Clin 
5 Endocrinol Metab 88: 3902-3912, 2003). b)&> U> XX h py >fe#14 
MC F - 7 mM^SLlST- 4 7 DJilia4'T0 AT P - B mRNAd^^tB 
•^nM^'Drc<D\zMV. OAT P -DS.D^'0 AT P - E mRNAtiC 
ne>(Dil]i4'T^E$tT.TViS (J Clin Endocrinol Metab 88: 
3902-3912, 2003) o O A T P - D SitJ^'O A T P - E -eOit^^&H 
10 EK 2 9 3iiSfflli'1'T-3ittlC%^$-&;/S:Ji'&tc:xX h P > 3 8S^i?^C^•r 
'5 li ill 14 & ^ it 26 (Tamai et aL.Biocliem. Biophys. Res. Commun., 
273: 251-260, 2000) > ?S ilffl fiS *3 1 t X X h D > Zm^OmM^ZM-^V 
X\^^^tW.t>n^o Uj&^b, XX hO>r>fe#14il9iaic:feViTb7>X 

jj^_^_;^tj^^-r§xx h p > 3 sSti?©J^0)2^^^*, unsTp^e-n 
e^&Try :^x h ^) - A^z-:/ a y i7 1 ^%mm^(Dmmm.m\z'o\,^x\t. 

20 :/D-/j^i (r > H P'J^>*^S0xx h p^x^-o-fifes^) 

>7 ^ j< □^/_;^ . iBiji^, XX h py>'&fi^O#3i®^^i: bTfi!i< T 
U'^^-'^^m^^\zU^VX. 7> F py >30^ C»XX h py>^(D^ 

m^^^f^:^t\zx^. ^#i^oxx hpy>Mm^iST$-ar. IL:^> 

25 :/Py^2 (XX h P'5^> H2:7':$^-T©^'&P1^) 
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^Diisn;feVia:^)l5il^m*^fi§»^nj^Vic: t3&^^ H^^y ^xU a*u 

15 -h^n.^^ ^fs.\t^ . 2^^BJ(0^M{i. MflSF^l-lRO j?iSn§j^i>^5&^^ 
(D X u - X > ^ *l#^-r § il <h § » 

S o 

25 l^^^^tlMt L/TfiO:/P^:X;i/7:t 7^ l^^ > (Bromosulfophtalein ; B 

SP) ®#•:&T^::i§^U:^cB#^ IfflJia^ffitc^^-r §xx h p > 3 h 
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5 ^mom^ 

3) 4>> XX hn>35ii?h^>X5i^-j$'-^iiia^MJc^^f SMiia 

20 (mJkm4) ^, XX hD>3lit^h7>X23^-iS^-&ii]i^^®fc:% 

25 ^^^^JOX^^ U-x>iJf:3^fe (^^^5) xxhn>3tei?b^> 
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wo 2004/113SS8 PCT/JP2004/0089S8 

10 x-h, ^>X':fU^U>, DIDS. yp^:t>5>H, XJW^^^tf^ 

z^zi^i^y, un-mm, ^'^m'^)i^'e> (ts, t4), 

7>X3i?~:$'-. OATl, 0AT2, OATS, OAT4, OATP 
-A, OATP-B, OATP-C, OATP-D, OATP-E, O 
20 ATP-F, OATP-8, NTCP, MRPs, BCRPiC^f^^ 

SLChy>7.'^'-'^—, OATl. 0AT2, OATS, OAT4, 
OATP-A, OATP-B. OATP-C, OATP-D, OATP 
25 -E, OATP-F. OATP-8. NTCP, MRPs, BCRPjO^ 

f^mun^ ct^<\^m.tT^^^m 1-11 (D\,^'fM^BWi.(D%mi^'^ 
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10 it (a) Rumm^^ii (b) ^mtm'v$>^o 

(a) T - 4 7 DB^^^^S , 0 0 0 {S/'^? x;PTMS t > ig^bfco 
fi|ffi(D2 4BtrBm (^IB). XXh7i^:t-;i' ( 1 p A). XX H 
a>3fiSm (1 0 0 nM, DM SO (0. 1%. A) XJAtK (O) 

15 ^Lfzo 

(b) M^^ffl5{i«^n^*ni 0-^^-1 o-^^M, x\ti 0-^^-1 o- 

^U(D^mm&(DJL:^hyi^t-)V (A) XJiXX hD>3l!Em (•) 

tco ^m\t^i^m±S . E. M. $:^f (n=3), 
20 m4:mU. T - 4 7 DiffliaiCj:^ [^H] XT. h P > 3 D 32^^ 

^^U;^cT- 4 7 Dffll^^, [^H] X7.hD>3eiim (7. InM) 
$ e>{c: lmM0^^i|XT hD>3am&^t^i§^ (O) X\t 

25 i$.\t^i^m±S . E. M. Sr^T (n = 4). JLy - A — ^^^^-^ nx 
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InM) (DWL^ tL^t^^^ 1 0^m\Zt>tc'DXm^iyrco iiJ^^Na* 
5 ^> K + > L i X\tN-;^^}\^^)Vt!^>* (NMG + ) tU^l'Tco 
^Wt^i^i^±S . E. M. ^^1" (n = 4). 

n 6 T-4 7Dmmiiz^^x7 h u > 3 mm^^^ li^^omm^ 

5. 1 nMi!)^ib 5 0 uM^r. ^mMMO) X7 h U > 3 M^O'^y) 

10 3 7x:-vi o^^mm^vrc. mmf3^4^nwix7.hti>3mm ii 

hu> 3 MWt<D^%a^^ D jh^<D Eadie-Hofstee T^O y h ^^T. #{fi 
JJ^i^liiiS. E. M. (n = 4)o Xy-/t-f)mm-^nx\^^f3: 

10. 3 nUt^ib 1 0 0 ulM^X> ^mMS.<DDHE AS (OmX)jL^ 
3 T'CTl O^rBlill^tycio jill;^cJ:#^mD H E A S (5mM) (D 

^pr.m6^^\z^^mm^^<Dwm\zmm\^rzo mAm\t. dheas© 

iaftl1i^Dji:^<^ Eadie-Hofstee h^l:^1"o ^{iiJ*¥±^fit ± S . 

E. M. ^S^t* (n = 4)o X7-A*-*m^$nTV:>?S:Vi^'&. ^n^) 

25 B8^«, T-4 7Dil|HJia^Cfe^t§OATPR^)^OAT^7>7.3i^- 



1 0 



wo 2004/113558 PCT/JP2004/008958 

T - 4 7 DfflJia3&^ e>#^cmRN A^ffl ViT. RT-P CR^i^^n-D 

tzo unt^mz^m.<Dt.^Ki\zK^^s^n^t:Lo ^mt. oatp-d 

* 

y zmmvyy7.t^-^-^m'!^^m\z^'^t^mmis'^m'!kB.m^^ 

;^ hn>3iiti?<i:M^tlSi(^ilfflfiaM®5i'^:(D^M^, ±iaxx hn> 
3eS?iJi:^:^i^S<i:©¥il«ffll!Sm/hJ3ai:<D^®t*. ^^ffl«BiJ3a©ltmffii§ 

25 

±fB^i^tlKJc:cl:-5iifflJiaF«g'\OX7> h D > 3 eiti?© h ^ >XJJ^-^- 

1 1 



wo 2004/113SS8 PCT/JP2004/0089S8 

lD^^m\i^^ti}^'t^^o ^j^f^MC F - 7 ilfflliS^. KPL-l, 

mmm^^^Bt ^:^^tLX\t. F. Pietri-Rouxel & ( Eur. J. 
15 Biochem., 247, 1174-1179, 1997) <D:^f^ti:E. Ijt^^jk^O):^^^ 

t^:^^tLX\-±. J.E. Lever 6 (J. Biol, Chem., 252, 1990-1997 
(1977)) (Ol^mUE. m^<ik^(0:^m^m\^^^^tifiX^^. ^UT^ 

b < \tnTL^m.om.^on^^m^-t^i5mt\^x\t. i. 

Tamai ^ (Biochim. Biophys. Acta, 1512, 273-284 (2001)) tZW.Olj^ 

1 2 
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OATl, 0AT2, OAT3, 0AT4, OATP-A, O 
ATP-B, OATP-C, OATP-D, OATP-E, OATP- 
F, OATP-8, NTCP, M'R P s , B C R P h y > T.ts- 

LTU. UCF - 7 m^¥^, T - 4 7 DBM^. KPL-1. MKL- 

Tl. 0AT2, OATS, 0AT4. OATP-A, OATP-B. 
OATP-C. OATP-D, OATP-E, OATP-F, OATP 
-8, NTCP. MRPs, BCRF ^n-\^'t^M^l^(D^^tLX 

15 tiii#tc$m$n^t)OT«;^j:<, m^\t\i h. -i^, "0-^, ^r^, 

mz^m-^'^^:^^tLx\tw\zm^'^nuv^f)^. Davis e. (basic 

20 METHODS IN MOLECULAR BIOLOGY. 1986) Sambrook 6 

(MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed.. 
Cold Spring Harbor Laboratory Press. Cold Spring Harbor, N.Y.. 
1989) fS.^(D^<(Dmm&^fS:m^^'^=.:x7)\^\zmWL•^n^:^m. 

^J>m:^}Vi^^Ahy>7.yx.^zy3>. DEAE-x^Xh5> 
25 h 7 7 X i> 3 >, hy>7.^^-yB> (transvection) T-f 



1 3 
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U ^ hUt^U-zy 3 > , mn^X. 7.^ V — ^U-'r 4 y ^ (scrape 
loading). 3i5tL#A (ballistic introduction) . ^^^(Djtfe^ #A^i 

rS^ - <Sr Jlffllia B ^ ^ ii ^ ^ «fc 0 Sf S L V i „ 

10 (Science, 252, 431-434, 1991) %WiMUX(r>^%%^\zy^\^ibn 
^WwO^ )]/7^^^ ^ ^ (Microbiology and Immunology, 158, 1-23, 

1992) ^^ i^mu^, ^^^mmz^mx'^t^x . ^g^B^icfflv^en 

§TxyRi#^7-r;V;^'^i7^- (Curr. Top. Microbiol. Immunol., 158, 
97-129, 1992)> S V 4 0 ©d; 5 J^A'^^A^C^-f ry/;i^:2.r 

-^-(DmS^^rc^) om^M^M^it-r^Tcibo:) ires (mRNAI^ 



1 4 



wo 2004/113558 PCT/JP2004/0089S8 

HT'x^ S f 9 ^©MiliillM. Vero^HUS. HeLaiiSa. CH 
OBM. WI - 3 Smf^. BHKBi^, COS - 7 BSk. MDCK^fflflg, 

ci27iiBjia. HKGmm. hhnmmw, cv-imM. llc-m 

K2mik, MDBKUfflfla, MRC-5iBia, C a C o - 2 ilfflfla, HT2 

^Ct^^H^^o M,i^&ii\Z\ts CHO-Kl (5^V-r--XAAX^>- 
WMBM :ATCC CCL6 1), BHK ( A AX — ^IfflJiS : ATC 
C CCL 1 0), COS- 7 (CV- 1 O r i g i n, S V-4 OilfflBa: 
10 ATCC CRL 1 6 5 1). Ve r oiJlfe(77U;^^ HUlf;W'S«fflSS: 
ATCC CCL8 1). bhU >J^WUmm (IM-9, ATCC CC 

LI 5 9) ^m^ir^ct-fy^n^^o 

xbHoxH7> HDX7'D>i^-;i/7x- h (DHEAS). xfciHnx 

'TD^ (Benzbromarone), DIDS, :/D^^>^H (Probenecid), X 
JV7 ^ >}dyV> ( Sulfinpyrazone) . tf U ;Hf > ( Bilirubin) , X i57 5^ 
20 > (statin) ^ H M G C o A (3 -Hydroxy- 3- methyl glutaryl coenzyme A) 

y )Vn:^^'^>'f^E), ^-':^> (Quinidine). ^ — — ^ (Quinine), 
p-:i^z/y (Digoxin). JHft-i?^ im^\t. Taurocholate, chelate U 

25 \if ^ Z. tifiX ^ ^ o 

1 5 



wo 2004/1 13SS8 PCT/JP2004/0089S8 

5 LChy>:^t^-'$'-, OATl, OAT2, OAT3, 0AT4, O 
ATP-A. OATP-B, OATP-C, OATP-D, OATP- 
E. OATP-F, OATP-8, NTCP, MRPs. B C R P Sit 

10 th>ft:tn:#:. 2'D(Dxiih-:f^mv^\zmmt^^t^^r 

(Nature 256, 495-497, 1975), hU^t-V^*, h h B Iffll^A-f U F 
- -7 ^ ( Immunology Today 4, 72,1983) Jl^tl^EBV-A-fyU H-T 
^ ( MONOCLONAL ANTIBODIES AND CANCER THERAPY, 
pp. 77-96, Alan R.Liss, Inc., 1985) 7^ <i:ftic § ^1 ^t^X^ 
20 So 

4,946,778-^, ^ffli|#fFS 5,260,203 ^B^I^S 5,091,513 ^ 
a#fF^ 5,455,030 ^) ^ffl CI iiJ^f^T^. h h^titrC^^rCX § 75:8^) 
IC.fc h<b^T:#:©i^M?*(*@#fFB 5,585,089-^, Nature, 321, 522-525, 
25 1986. Protein Engineering, 4, 773-783, 1991) '^^^^^'Chil^X^. 

^tn:#:^"^< Sfc86JC, +;^^tn:'^Oflili*(^a#fl=S 4,816,567 

1 6 



wo 2004/1135S8 PCT/JP2004/0089S8 

Science, 229, 1202-1207, 1985> BioTechniques, 4, 214, 1986. 
Nature, 312, 643-646, 1984> Nature, 314, 268.270, 1985) SrfflVi^ 

10 immm i ] 

MCF-7jMI!a (ATCC-HTB22) <D XT. h U > 3 m^Z^ ^ 

tx^m!^-^n^i^^^f}^^^uhrco mc f - 7 bm^ a x 1 o^myc 

15 10uLU(D^UWkBl(DJLTsVU>3mWt (Sigma Chemicals ^fc^) ^1 
0 0 iiU0':fu^7.)V7 ^ >(B S F : Sigma Chemicals ^M)> 
J^tJC> 1 p M~ 1 0 n M(Z)#®?iS(DXX h 7 v'^ — ;W (estradiol: 
Sigma Chemicals <hlOO/iMOBSP ^^tSi^m^^tl^nm 

20 3J5Ki?RtJ^XX h'yz^^-)V\Z^^mmi^MUM^^<Dm^^M2 \Z^ 
-To 

?it{IS ji^m/^^M^^tlfc (open column) o — XX b □ > 3 ^5i^mX^^X 

25 7.hyi^:t-)V\z. 1 0 0 pluob s F ^mnmiint^z. t\Z^^X^ 

^riz^m-r^t. xx h u > 3mm^&^^^^\z^\^^xmMmm^M 

1 7 
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5 7.hyz^:t~}Vmu^Z^^W}^\Z\tmtLr^-fy^'Drco bfcd^oT, XX 

1. unt:^m 
mm) 

[^H] x7hu> smm. jy'exrm. (1702. oGBQ/m 

15 mo 1) RXf^ [^H] xfc h*PXtf7> HDX'rP>1i-Jl'7x- h (D 
HEAS>2 9 2 6. 7GBq/mmo PerkinElmer Life Science 

Products, Inc.lt J; 0^iAUfco^^R;^#)^>^'^if^^co&^:^lcait^«^; 

o> T - 4 7 DmM<Dm^^^nrco ^z^m^ikm (fcs) 

Invitrogen Corp. ^.fcOA^bfCo -e<DflllOaM(tt-^T Sigma 
20 Chemicals ^RZS Wako Pure Chemical Industries I^^KiMAVTCo 

(T- 4 7 Dilfflllgii?S7 7-fe-r) 

7 X y - -/ 10%FCS^#tyRPMI 1 640 igiiS 

(Sigma Chemicals ail) Id T - 4 7 DJlfflliS^ An, jDfflbfe-f^^o. 

25 >;/ -fe -f O J?) , FCS^O. 5%©-T^Xh7>M (DCC) tth\Z 

* 
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wo 2004/113558 PCT/JP2004/008958 

T^V (0. 2Mm)> Xxo-f >^l^*U;rco CKDMS^ 3 

DjgUfc- 2. 5 %OD C C^aSF C S ^-^tyr^xZ-Jl/W^y 

\itlft;^RFMl 1 6 4 Omm^Xntzd 6^ x.)V':fU-h\Z. 8. 0 

5 'i'X«>^^5^Ji':^;w:7:t + -> H (dm so, o. i%) cfT, li^g;^^e> 

10 iStiJ (Tamai et aL, 2001) IB it O (i: D , ^m^lfk^n-o tco 15c 
mOx^ U/>^^TT- 4 7 D|fflJja&Jg*bfc^, MIHUS^^^U, 12 
5mMc^N a C 1 > 4. 8mM©KC K 5 . 6 mM©D - — X, 

1. 2 mMOD C a C 1 2^ 1- 2mM<DKH2P04, 1. 2mM®Mg 
S 04^.0^2 5mM©H e p e s pH7. 4 \zm^'^ tltcMiM 

^ne.^^g-^f -5^1 tldJ^Oilill^iB^^iirfcio jIBf, ^g-^^^ 1 5 0 
fi L T'O^ 0 U :3 ~ ^rt-Y ;K S H 5 5 0 > Toray Dow Corning 

Co.lhM) ii'&^OJi, IklS^m 1.03 (^^SjA°77-^ > (Wako Pure 
20 Chemical Industries %hM) ^MhX (OM'^Mi^IZ^-dX . WiM^M^^ 

1 (Nacalai tesque^fcM) Srffl Vifc?^^ '> I/- 3 >:^7 >i5^-Ts 

25 (iS^^^PCR}*) 

T - 4 7 DilHiaiC^tj-SOAT PBlIKO AT h 7 
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^RT-P CRr*TiS^feo:tU ::f(d T):/^-rT-(Invitrogen Corp. 
O AT P - A : 

5 (F) 5'-AAACAAGCTGCCCACATAGG-3' (@3^J## 1 ) 
(R) 3'-CAGCAAGACAAGCTGACAGA-5' (@H^J#-%2) 

f 

OATP-B : 
(F) 5'-CCTGCCGCTCTTCTTTATCGG-3' (E3^J#^3) 
(R) 3'-ACCAGATGGCTGCACGTTG-5' (E^J#-^4) 
10 O AT P - C : 

(F) 5'-CACTTGGAGGCACCTCACA-3' (E^J#^5) 
(R) 3'-ACAAGCCCAAGTAGACCCTT-5' (@E^J#-^6) 

OATP— D : 
(F) 5'-CAGGCCATGCTCTCCGAAA-3' (@E^J##7) 
15 (R) 3'-AGCCACCACTGCAATCTCC-5' (S3^J#-#8) 

OATP-E : 
(F) 5'-CCCTGGGAATCCAGTGGATTG-3' (E^J#-^9) 
(R) 3'-AGCAGGCTATGGCAAAGAAGAG-5' (ga^J#-^ 1 0) 

O AT P - F : 

20 (F) 5'-GGAAATTCGTCAGGCATAGTGG-3' (E^J#-^ 1 1) 
(R) 3'-CTGGGATTCCTGCAAGAACTC-5' (@H^J#-^ 1 2) 
OATP 8 : 

(F) 5'-GGGAATCATAACCATTCCTACGG-3' (@B^J#-^ 1 3) 
(R) 3'-GAGGATTTGCATCCTGCTAGAC-5' (E^J#-^ 1 4 ) 
25 O AT 1 : 

(F) 5'-CTGATGGCTTCTCACAACAC-3' (@3^J#-^ 1 5) 

2 0 
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(R) 3'-CCGACTCAATGAAGAACCAG-5' (@a^'J#-^ 1 6) 
O AT 2 : 

(F) 5'-GCTGGTTTTACCATCATCGT-3' (E^'J## 1 7) 
(R) 3'-GACTCAGGCCGTAATAGGAG-5' (@B^J#-^ 1 8) 
5 OAT 3 : 

(F) 5'-AAGTGACCTGTTCCGGATAC-3' (ia^iJ## 1 9) 
(R) 3'-CCATACCTGTTTGCCTGATG-5' (IB^J##2 0) 
OAT 4 : 

(F) 5'-GGCGTTATCTCCATTGCTTC-3' (IH^J#-^ 2 1) 
10 (R) 3'-GAGATTGGAACCCAGTCTCT-5' (@H3?»i#-^2 2) 

^t^iy^^U:^^]^RXS^^^V ^y-if (Takar a Bio Incite) (O 
#^ETT, 94'CT30#, 58t: (OATP) XJiSet: (OAT) 
TSO^, 72'CT30#, 7 2 "CT 1 0 ^FbI i 5 +l- 

-07)^^3 5 mi^jILT, EJ^^n-Dtco 1 %7:^J D-X^;!/ (w/ v) 

m^<^MthX(D^>'Skm7)V:f^> (Bradford, 1976) t BioRad 
^ y/'^^nr y-t^ h (Hercules ^M) ^^mV. Bradford 

^^/"^y ^M.^h^rctt>\Zs KaleidaGraph''" (Synergy tt^) 

(v) S:jifflb;'bo 
v = Vmax*s/' (Km+s) 

max (S^n^*n¥llfn?i^(^ :^ x U X^i:) <tg:;^«i3i]i^^^1-„ 
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^-:$^\t't^X^i^^±S . E. M. "T^bfeo $ (D^2p (h b T P 
<0. 0 5 ^fflViife Student's t test J; 6*):$^ ^If&ffofc. B 

5 2 . 

(T - 4 7 Di|fflfla(^ii?illC^-r§XX hyz^:t-)i^:SLZSxX hU>3m 
10 XX h ny>fe#'14MC F - 7 mik^m^^fc^^om^ (BilUch et al., 

2000) t-Mci^x. T - 4 7 Dm^&<DmM\t. mutdnrmMi^tcmM 

titl^LX. 1 pMOXX h^>^:t — 10 0 nM(DXX hD>3a 

J;oT5Wa$nTVirc (gl 3 A). e> 6 H^^dW^bfc 

15 3 B)o ^m^mm^^\Z^y). XX h'^i^:t-;USlt)^XX hD>3liSm 
CD 5 0%#3^Jg^ (EC so) ffiS, ^n-?'ni^2 2. 5 f MRXS 1 7. 
1 nMi:l¥#b7to 

(T - 4 7 Dmmz^^XTs h n > 3©lEm<^^«9)2i*) 
gl4{i, ^^;^g|lmMXX h □ > 3 55itmo#^ETXti^^ETT® T - 
20 4 7 Di^BSleicfc^ [^H] XX h D > 3j5iti? ( 7 . lnM)5lO>2t^O 

25 T- 4 7 Dm^^izm^Tk^n^zitu. ut^^f3i\^^^t^^mLx\^^ 

bTtJOtoT, i^AT®^®^TJ*> T-4 7 Dliia{C<k§XX hD>3 
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;i/i^;i/;^3^ >-'iembfcii'&, [^h] xx h p > 3 sjitmoi^it) ji^Ji, 

10 T - 4 7 Difflll(cJ;^x;?^ h p > 3mmMK>Th^(Dmm^&i}ny ^- 

^$^^#§^86, XX hP>3am^DiJ.^©ii|g^&#14^i^^fc, g|6 
ic^t* ImMOXX h P > 3 Siti?©#ffiTir©{it&^b5IVi^c 

^©XX b P > 3 amomO lafni^kTabo feo Eadie-Hofstee 

Km:^XSY max (Dm (¥*^fit±S. E. M.) ^-^tl-^tlS. 9±0. 
7 8 Ai 5 7 6 . 3 ±32. 9 p m o 1 /m g ^ iJ7 1 0 m 

i nT2&c)feo 

(XX hP>'3?iig^CD^0 32.*S14(Dia^) 

« 

1-0 ^14". (%) ^Mlc:fetj-^XX hP>3ai?O^03i.^ 

1 0 0 % t bfei:^©f!l'&T^$n^ #ffifi¥*^±S.E.M. (n = 4) 
25 T^^nn. *P<0. 0 5 ^*^M<t© It li^ (Student' test). 
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(%) 






100.0±4.7 




5 


34.7±4.3 * 




50 


6.6±0.9 * 




5 


66.4±5.7 * 


it ;l/ 7 X — h 


50 


27.0±7.6 * 




5 


73.8±8.7 


jV' ^ p - h* 


50 


90.4±11.5 


XX h P > 


5 


78.8±3.3 * 




50 


64.8±7.5 * 


xbHPXtf7>FPXxP> 


5 


75.6±3.8 * 




50 


44.8±8.0 * 


XX h7>^:t-;i' 


5 


76.9±4.8 * 




50 


45.7 + 5.3 * 




100 


18.9 ±2.8 * 




1000 


14.2±1.2 * 




100 


69.3±2.7 * 




1000 


24.1±2.3 * 




100 


103.2±10.2 




1000 


79.1±3.8 * 


^X->'J >G 


100 


83.2±2.0 * 




1000 


75.9±10.5 




100 


94.9±6.0 




1000 


82.7±7.3 




100 


87.8±1.5 




1000 


112.7±18.6 


xh7X5=-;P7>^X'>A 


100 


87.4±1.5 * 




1000 


112.7±18.6 


^M(DMSO 1%) 




100±9.7 


1t-l'j:7PX7l^U>A (DMSO 1%) 


10 


112.2±8.3 




100 


90.3±3.7 


^^rf:^^e/>(DMSO 1%) 


100 


90.3±3.5 




1000 


94.8±4.4 
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mVTciS nURXSS 0 uU(Da> hU-)V\zMl^. -^n^n 3 4.7% 
t6. 6%)o DHEAS<DM§f^fflJ*W^Ta5ofc (5 0AtM(D3>h 

u-)V\zMh. 44. 8%) i)^. xxbD>35iltif®Pl$f^ffl«kD'bll 

10 MTPl^f^ffl^^bfcC^n-e'tin > h 0-;i/© 18.9%<h6 9.3%) 

DHEASJi, ^<(DmW^B.m'^nmU (|?JljuM) T^^ET^^li 
^^?S;ifl^tlMT^§ (Worgul et al., 1982)o ^(Dfciib. DHE 
AS/0^'i^Me^il3^^i*^^^bTi|i^$n§J&^^"5;?>i&ill^T^;^c:o DH 

HID HE A S O^tEyV^M^zm^PVtc J* El^itT). 5 mMO 

^i^EDHEASO^^ETTOlKDi?.^ D ji^) ^Hb^l 

Vife^(7)DHE A S tajf0l4T25ofc (07)o DHEAS 

CD Eadie-Hofstee :^*ffl?t*. XX h n > 3 ?git^O:l'g- 1 l^i^^cm^ 

£15, ^n-6n6 2. 5±21. 1 jaMRtJ^ 1 8 9 3 ± 3 1 5 . 7pm 
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o 1 /mg ^ yn^%/ 1 Omi nTabofc, 
T - 4 7 DlfflJJaiCl^^t^XX hD> 3Siti?RU^DHEAS 

■t'?)nltg||5&t25;^,0 AT PJtt^O AT h 7 > X Jj? - - 0^J| ^ , RT 
b b O A T P A T <D 5 O A T P - D RO^O A T P - E 

OAT P -DBlO^O AT P - EJS. XX h D ^* >fe##fL3iiBJi^4'TX 
10 X h D > seSi^RtJ^^DHE A S 0 ^#^/^•r § liffii^MT ^ © 

XX hD>3«iiEmJi^^?^timxx ha^>Ti5D, xxhay^fe 

#'l4?LIS(DiifftC|5^bTV^§ (Pasqualini JR, Gelly C, Nguyen BL 
15 and Vella C (1989) Importance of estrogen sulfates in breast cancer. 
J Steroid Biochem 34: 155-163)o 11 *ffllS 1^ 1? . XxD^ t«X;V:7T 

(Saeki T, Takashima S, Sasaki H, Hanai N and Salomon DS (1999) 
20 Localization of estrone sulfatase in human breast carcinomas. 
Breast Cancer 6: 331-337), XX h P > 3 a^t*, ^MMMIlWZ.mU 

25 « m }c:aJi&l^tC:i£iCl-'5(c:'r#J^Vij:5T^^ ( Verheugen C, 
Pardridge WM, Judd HL and Chaudhuri G (1984) Differential 
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permeability of uterine and liver vascular beds to estrogens and 
estrogen conjugates. J Clin Endocrinol Metab 59: 1128-1132.), ^(D 

tlTVi^T - 4 7 D^mmm^^O. XX h D > 35!itmRt>'DHE AS © 

XX h D > 3©it^©E C 5 0 ©fit;?>n 7 . InMtfcCofco ^0 
(Kuiper et al., 1997), i!)^i!)^^m^\t. iiiaMSriiji bTXX h n > 3 
t^^-^tVX. T-4 7 DBMlZ^^XTs hU^XOmm^'^i^O 

15 mKiji<^\zM.^^mxx\^^^o 

T-4 7Dmm\z^^x.::Khu>3mmw,^Th^(Dmmwimh\t. m 

m^OX7.hti> smi^ (ImM) (D^^yx\t^DTL^f)^^M\zm{> 
Z.t^m^LX\^^^ (BI4). XX hD>3i5!tmo#^65J5:IKD3i*.«, 

20 Na + ^, L i K"", x}tN- )^^)v^)vt} tmmvxhmm 

fctZ.^, 3. 9±0. 78jtiMl?ifeo;fc(EI6)o dtlJi, OATPR 
25 0*0 ATCD|S^0Km{ji$gHT<b'5 0. 0 5 m M~ 5 9 jti M .h— 

(Tamai I, Nozawa T, Koshida M, Nezu J, Sai Y and Tsuji A (2001) 
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Functional characterization of human organic anion transporting 
polypeptide B (OATP-B) in comparison with liver-specific OATP-C. 
Pharm Res 18: 1262-1269; Kusuhara H, Sekine T, Utsunomiya-Tate 
N, Tsuda M, Kojima R, Cha SH, Sugiyama, Y, Kanai Y, and Endou H 
6 (1999) Molecular cloning and characterization of a new multispecific 
organic anion transporter from rat brain. J Biol Chem 274: 
13675-13680; Cha SH, Sekine T, Kusuhara H, Yu E, Kim JY, Kim DK, 
Sugiyama. Y, Kanai Y and Endou H (2000) Molecular cloning and 
characterization of multispecific organic anion transporter 4 
10 expressed in the placenta. J Biol Chem 275: 4507-4512.) o 

20 z.n^(D^^m-^. vyy7.i^—d'-\zii^m%.(Dm^\z\tT:=--ty 

25 T- 4 7 Di|fflJigTt*DHEAS(Z)^l932i^'bl&fn'liTafe Km{il<&th 
^Ltz.t:i^Q2. 5±2 1. ImMT&O, JltltiXX h P > 3 
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U> sm^tDHE AS (Dsklk^M\t. ^n^nm 1~1 OnMiilM 
UX&^Tctb (Honjo H, Kitawaki J, Itoh M, Yasuda J, Iwasaku K, 
Urabe M, Naitoh K, Yamamoto T, Okada H, Ohkubo T and Nambara 
5 T (1987) Hormone Res 27: 61-68; Worgul TJ, Santen RJ, Samojlik 
E and Wells SA (1982) How effective is surgical adrenalectomy in 
lowering steroid hormone concentrations? J Clin Endocrinol Metab 
54: 22-26), ?L iiiffl IS , HSfOl" § C t ?^ < ^^6*) {C-^tl & D j^tT 

10 OATP, O AT 3 S:C>'OAT 4 >A*-{C:^*. 7> x □ F 

>(DmBi^'^i^^^M'^^^h0f)^$>^ (Hagenbuch B and Meier PJ 
(2003a) Biochim Biophys Acta 1609: 1-18, Hagenbuch B and Meier 
PJ (2003b) Pflugers Arch 447: 653-665; Saeki T, Takashima S, 
Sasaki H, Hanai N and Salomon DS (1999) Localization of estrone 

15 sulfatase in human breast carcinomas. Breast Cancer 6: 331*337; 
Kusuhara H, Sekine T, Utsunomiya-Tate N, Tsuda M, Kojima R, Cha 
SH, Sugiyama, Y, Kanai Y, and Endou H (1999) Molecular cloning 
and characterization of a new multispecific organic anion 
transporter from rat brain. J Biol Chem 274: 13675-13680), ^(Of3: 

20 J&^Tt), O AT P - BSlO^O AT 4 ii, ^n^tlKmiU-^^ 9 . 0 4 ulU 

(Tamai I, Nozawa T, Koshida M, Nezu J, Sai Y and Tsuji A (2001) 
Functional characterization of human organic anion transporting 
25 polypeptide B (OATP-B) in comparison with liver-specific OATP-C. 
Pharm Res 18: 1262-1269; Cha SH, Sekine T, Kusuhara H, Yu E, 
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Kim JY. Kim DK, Sugiyama Y, Kanai Y and Endou H (2000) 
Molecular cloning and characterization of multispecific organic 
anion transporter 4 expressed in the placenta. J Biol Chem 275> 

4507-4512) o T-4 7D|fflJigi^'T, ['H] XX h □ > 3 iS^O^ 0 312^^ 

5 f}^if)V^a-\im^i^\z^^Tm.B'^nf3it^'Drzrzib. oatp-bx 

T-4 7DMJiS{C:fett§m03i^aj?=<h-itl^TVi^o ^(D-^-^. O 
ATP-A. OATP-C, 0ATP8, R. 0^0 AT 3 mWtU'^i^ 

10 -tK T- 4 7 DjfflJja'4'T®XX h □ > 3ai?Oi|i3i{c:||#bTVi§ pj 
m-B.\t^^^tBt>n^ (Hagenbuch B and Meier PJ (2003a) Biochim 
Biophys Acta 1609: 1-18, Hagenbuch B and Meier PJ (2003b) 
Pflugers Arch 447: 653-665; Kusuhara H, Sekine T, 
Utsunomiya-Tate N, Tsuda M, Kojima R, Cha SH, Sugiyama, Y, 

15 Kanai Y, and Endou H (1999) Molecular cloning and 
characterization of a new multispecific organic anion transporter 
from rat brain. J Biol Chem 274: 13675-13680) o ^tU^ h y 

'^-^-O'&.mzm't^m^^n^rzibiz. noat prikoa 
T<D^^&RT-p cR^mnm^r^Tc ms)o ^i^d^Mw^nfco 

20 JiOATP-Di:OATP-Efc*ttTa&D. iinJS, JJ^M®^B^ 
( Pizzagalli F, Varga Z, Huber RD, Folkers G, Meier PJ and 
St-Pierre MV (2003) Identification of steroid sulfate transport 

I 

t 

processes in the human mammary gland. J Clin Endocrinol Metab 
88: 3902-3912) (i:— icl"^ ^> o fco OATP-DtOATP-E 

25 HEK 2 9 3mM'^'^-7^^\zm^Lr:imzX7.hU>3mmzM 

t^^M^^^^hrcfci^ (Tamai I, Nezu J, Uchino H, Sai Y, Oku A, 
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Shimane M and Tsuji A (2000) Molecular identification and 
characterization of novel members of the human organic anion 
transporter (OATP) family. Biochem Biophys Res Commun 273: 

251-260). T-4 7 Dmm^^mMm^mmi^r(Dx.xhuy 3mm(D 

ij^-Dtz.c BCRP (ABCG2) RZSO STa 1 pha-OSTbe t 

10 ^ (Suzuki T, Moriya T, Ishida T, Kimura M, Ohuchi N and Sasano H 
(2002) In situ production of estrogens in human breast carcinoma. 
Breast Cancer 9: 296-302; Doyle LA, Yang W, Abruzzo LV, Krogmann 
T, Gao Y, Rishi AK and Ross DD (1998) A multidrug resistance 
transporter from human MCF-7 breast cancer cells. Proc Natl Acad 

15 Sci USA 95: 15665-15670; Tsuruoka S, Ishibashi K, Yamamoto H, 
Wakaumi M, Suzuki M, Schwartz GJ, Imai M and Fujimura A (2002) 
Functional analysis of ABCA8, a new drug transporter. Biochem 
Biophys Res Commun 298: 41-45; Imai Y, Asada S, Tsukahara S, 
Ishikawa E, Tsuruo T and Sugimoto Y (2003) Breast cancer 

20 resistance protein exports sulfated estrogens but not free estrogens. 
Mol Pharmacol 64: 610-618; Seward DJ, Koh AS, Boyer JL and 
Ballatori N (2003) Functional complementation between a novel 
mammalian polygenic transport complex and an evolutionarily 
ancient organic solute transporter, GSTalpha-QSTbeta. J Biol 

25 Chem 278: 27473-27482) o LTcffi^X. O A T P <h O A T^^© h 7 
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m <D m m 

-:=.y^i5m. 
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7. \ih%m^mm^m^. ucF - 7 m^^m, t~ 4 7 Dmm^y,\t 

10 ^'Ouu-)^^, ^>X:7'Dvn>, DIDS, yp^^i/H, ;^ 

^j, :^t^x>f>, ^:=.-^, m^n^m, w^mits)v=^y (t 

11. XX hP>35jg^h7>X#-i$'-JcMr§4'fa^#^^^ SLC 
b ^ >X3j?-:$^-, OATl, 0AT2, OATS, 0AT4, OAT 
20 P-A, OATP-B, OATP-C, OATP-D, OATP-E, 
OATP-F. OATP-8, NTCP, MRPs, BCRPlC^t"^ 

1 2.XXhP>3iiJiE^h7>X^-i57-;6^SLC h7>X#-^-. 
25 OATl, 0AT2, OATS, OAT4, OATP-A, OATP- 
B, OATP-C, OATP-D, OATP-E, OATP-F, OA 
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TP-8, NTCP, MRPs, B C R F f}^ BMUn^ ^ t^^Wl. 

1 3. flf^j^i-i 2 0Vi-rn;&^iBm©x^7u-->^;^igbfe:j;o#e) 
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caggccatgc tctccgaaa 19 



20 



<210> 8 

<211> 19 ' 

<212> DNA 

25 <213> Artificial 
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<220> 

<223> ATP-D 



<400> 8 

5 agccaccact gcaatctcc 19 

<210> 9 

<211> 21 

10 <212> DNA 

<213> Artificial 



<220> 

<223> ATP-E 
<400> 9 

ccctgggaat ccagtggatt g 21 



20 <210> 10 

<211> 22 

<212> DNA 

<213> Artificial 

25 <220> 

<223> ATP-E 
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10 



25 



<400> 10 

agcaggctat ggcaaagaag ag 22 



<210> 11 

<211> 22 

<212> DNA 

<213> Artificial 



<220> 

<223> ATP-F 



<400> 11 

15 ggaaattcct caggcatagt gg 22 



<210> 12 

<211> 21 

20 <212> DNA 

<213> Artificial 



<220> 

<223> ATP-Fr 



<400> 12 
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ctgggattcc tgcaagaact c 21 



<210> 13 

5 <211> 23 

<212> DNA 

<213> Artificial 



<220> 
10 <223> ATP8 



<400> 13 

gggaatcata accattccta egg 23 



15 

<210> 14 
<211> 22 
<212> DNA 
<213> Artificial 

20 

<220> 

<223> ATP8 



<400> 14 

25 gaggatttgc atcctgctag ac 22 
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<210> 15 

<211> 20 

<212> DNA 

5 <213> Artificial 



<220> 

<223> ATI 



10 <400> 15 

ctgatggctt ctcacaacac 20 



<210> 16 

15 <211> 20 

<212> DNA 

<213> Artificial 



<220> 
20 <223> ATI 



<400> 16 

ccgactcaat gaagaaccag 20 



25 

<210> 17 
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<2ll> 20 
<212> DNA 
<213> Artificial 



5 <220> 

<223> AT2 



<400> 17 

gclggtltla ccatcatcgt 20 

10 



<210> 18 

<211> 20 

<212> DNA 

15 <213> Artificial 



<220> 

<223> AT2 

■ _ 

20 <400> 18 

gactcaggcc gtaataggag 20 



<210> 19 
25 <211> 20 
<212> DNA 
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<213> Artificial 
<220> 

<223> AT3 
<400> 19 

aagtgacctg ttccggatac 20 



10 <210> 20 

<211> 20 

<212> DNA 

<213> Artificial 



15 <220> 

<223> AT3 



<400> 20 

ccatacctgt ttgcctgatg 20 

20 



<210> 21 

<211> 20 

<212> DNA 

25 <213> Artificial 
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<220> 

<223> AT4 
<400> 21 

5 ggcgttatct ccattgcttc 20 



<210> 22 

<211> 20 

10 <212> DNA 

<213> Artificial 

<220> 

<223> AT4 

15 

<400> 22 

gagattggaa cccagtctct 20 
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